Animal welfare during the transport of fattened cattle has a significant effect on the likelihood of mortality or poor meat quality. The number of animals that died during transport to a slaughterhouse or briefly after being delivered to a slaughterhouse may serve as an indicator of animal welfare during transport. The aim of this study was to determine the mortality in fattened cattle resulting from transport to a slaughterhouse, and to examine the effect of both travel distance and the season of the year on the mortality rate in fattened cattle during transport.
Animal welfare during the transport of fattened cattle has a significant effect on the likelihood of mortality or poor meat quality. The observance of animal welfare requirements during transport to a slaughterhouse reduces the stress in transported animals. Failure to observe welfare conditions during the transport of animals increases stress in animals before slaughter in a slaughterhouse and may lead to increased mortality during transport. The number of animals that died during transport or briefly after the transport has ended could serve as an indicator of failure to comply with the respective requirements of animal welfare during the transport of animals.
The level of animal welfare during the transport of cattle to a slaughterhouse with regards to stress in transported animals was studied by a number of experts. Fazio and Ferlazzo (2003) claim that the reaction of animals to stressors depends on the duration and intensity of these stressors. Maria et al. (2004) studied the scoring system for evaluating the stress to cattle of commercial loading and unloading. Von followed the handling of slaughter cattle on journeys in Germany. Marahrens et al. (2003) addressed the issue of the long-distance road transport of cattle. Tadich et al. (2000) focused on selected blood variables as indicators of stress during transport by road up to 36 hours. They determined increase in the blood concentrations of cortisol, glucose and CK activity from the farm to arrival at the abattoir and stunning.
Similarly, Bradshaw et al. (1996ab) found increased plasma concentrations of cortisol and beta-endorphin in pigs immediately after loading. Broom et al. (1996) investigated the physiological effects of road transport on sheep. Loading and the start of driving produced increases in the heart rate, and cortisol and prolactin concentrations; whereas osmolality and haematocrit decreased. The impact of transport-induced stress on the selected cellular response indicators in cattle was studied by Wernicki et al. (2003) .
The conditions of transport influence the welfare of cattle during transport. They also affect the incidence rates of transport-induced immobility in cattle, injuries in carcass, the impaired quality of both carcass and meat. The incidence of immobility in cattle caused by unsuitable handling practices during transport to a slaughterhouse was reported by Pi‰tûková et al. (2004) . Chandra and Das (2001) recorded the occurrence of bruising in buffaloes that was caused by handling practices and short-haul road transportation. Mechanical damage to animals during transport and the development of processes resulting from the exposure of animals to stressors may be reflected in veterinary decisions regarding the edibility of meat and may result in non-edible meat, as the sensory properties of such meat may deviate from normal, as reported by Veãerek et al. (2003) . Gallo et al. (2000) studied the transport of steers focusing on the effects of transport time before slaughter on behaviour and carcass characteristics. The impact of transportinduced stress on meat quality in cattle was studied by Honkavaara et al. (2003) . Villarroel et al. (2003a) estimated the effect of commercial transport in Spain on cattle welfare and meat quality.
As reported by Hartung et al. (2003) , the stressful transport produces a negative effect on meat quality. Bulls, steers and heifers react differently to transport, and therefore transport schemes should be adapted to the different needs of the animals. Villarroel et al. (2003b) and Maria et al. (2003) also studied the effect of transport time on the sensory quality aspects of beef meat. Transport time had a significant effect on meat tenderness and overall liking. Gallo et al. (2001) examined the effect of 36 hour road transport on some quality indicators of beef meat and concluded that such transport negatively affected the quality of produced meat and that rest stops along these journeys improved aspects such as less fallen animals, less bruising and less dark cutters. Wikner et al. (2003b) studied the factors which affected stress in cattle during transport. In light of the behavioural analysis, they particularly point out to driving performance, handling during loading and unloading and air quality in the vehicle. Wikner et al. (2003a) estimated the effect of various climatic conditions, stocking density on transport times from the perspective of transport-induced stress in cattle. According to Costa et al. (2003) environmental conditions also represent one of the stress factors affecting the behaviour of bulls during road transport. Von consider the following factors stressful: regrouping, loading, transport time, loading density, mounting prevention, unloading and lairage time. Noise and vehicular motion as potential stressors during the transport of sheep were studied by Hall et al. (1998) .
The aim of this study was to determine the mortality rate in cattle during transport to a slaughterhouse in the Czech Republic in the period of 1997 -2004, and to examine the effect of both travel distance and the season of the year (individual months) on the mortality rate in cattle during transport to a slaughterhouse.
Materials and Methods
In the period of 1997 -2004, the inspectors of the State Veterinary Administration of the Czech Republic recorded the numbers of fattened cattle (fattened bulls and heifers) transported to a slaughterhouse for normal slaughter. The transport-induced mortality rates were recorded, i.e. the number of dead animals in the transport vehicle and the number of animals that died upon transport. Only the data concerning the fattened cattle intended for slaughter in a slaughterhouse (bulls, heifers) were analysed. The transport of fattened cattle to emergency slaughter was not recorded because such cattle have impaired health and the respective mortality rate in this kind of cattle would be affected by current diseases and not by the transport to a slaughterhouse.
The effect of travel distance on the transport-induced mortality of fattened cattle was determined for several travel distances: up to 50 km, from 51 km to 100 km, from 101 km to 200 km, from 201 km to 300 km, and over 300 km. The average annual rates in percentage were calculated for the above-mentioned travel distances.
The effect of the season of the year (individual months) on the mortality rate in fattened cattle during transport to a slaughterhouse was determined on the basis of the average numbers of dead animals in % for individual months of the monitored period.
The average monthly ambient temperatures at 07:00 h at two places typical of the road transport of animals were obtained (the Olomouc site and the TuháÀ site) in cooperation with the Czech Meteorological Institute.
The results of absolute and relative frequencies, average values and standard deviations were processed using the programme Excel (using the module for statistical calculations). The Spearman's rank correlation test implemented in the programme Unistat 5.1 was used to evaluate the correlation between the number of dead animals and the travel distance, and the correlation between the number of dead animals and the average deviation of ambient temperature from the average annual temperature in individual months.
Results
Out of a total number of 1,844,757 monitored animals transported to different slaughterhouses in the Czech Republic in the period from 1997 to 2004, 125 animals died.
The average annual mortality rates in fattened cattle and the effect of travel distance on the transport-induced mortality rate in fattened cattle are illustrated in Table 1 .
It follows from Table 1 that transport-induced mortality in fattened cattle over the whole monitored period of time was 0.007% ± 0.003%. The effect of travel distance on the transport-induced mortality in fattened cattle was as follows: at a travel distance up to 50 km the mortality rate was 0.004% ± 0.002%, whereas at long travel distances over 300 km the mortality rate was substantially higher, reaching 0.024% ± 0.027%. The positive correlation (r = 0.90) between the mortality rate in fattened cattle and the travel distance was significant (p < 0.05).
The effect of the season of the year (individual months) on the transport-induced mortality in fattened cattle is illustrated in Table 2 .
It follows from Table 2 that the season of the year (individual months) has a major effect on the mortality rate in fattened cattle. Generally, the highest mortality rate was observed in summer months (particularly in July and August) and winter months (particularly in January and February). The positive correlation (r = 0.68) between the mortality rate in fattened cattle and the deviation of transport temperature from the annual average temperature (7.2 °C) was highly significant (p < 0.01). Wikner et al. (2003a) claim that transport by road can induce significant stress in cattle. Maria et al. (2004) report that the loading, transport, and unloading of cattle as part of transport to a slaughterhouse is very stressful for animals. According to von , Marahrens et al. (2003) , Tadich et al. (2000) stress is manifested particularly by changes in behaviour, heart rate, cortisol levels, glucose levels, and creatine-kinase levels, and also by variation in cellular response indicators, as reported by Wernicki et al. (2003) . Changes also occur in carcass bruising, as reported by Chandra and Das (2001) , Gallo et al. (2000) , Honkavaara et al. (2003) .
Discussion
High levels of stress in cattle may also be reflected in the transport-induced mortality. We found that the transport-induced mortality in fattened cattle was 0.007 ± 0.003% which is relatively low, indicating substantially higher resistance of fattened cattle to transportinduced stress as compared with other animals, e.g. pigs, in whom the mortality rate during the transport to a slaughterhouse in the Czech Republic was 0.107 ± 0.013%, as reported by Veãerek et al. (2006) . Fazio and Ferlazzo (2003) found that the reaction of animals to stressors depends on the duration and intensity of these stressors. We have found in our study that an increase in the mortality rate in fattened cattle associated with the increasing travel distance indicates that the long-time transport of fattened cattle increases the stress load in fattened cattle which results in increasing the transport-induced mortality rate in fattened cattle, ranging from 0.004 ± 0.002% at a travel distance up to 50 km to 0.024 ± 0.027% at longer travel distances (over 300 km). Gallo et al. (2000 Gallo et al. ( , 2001 , Honkavaara et al. (2003) , Marahrens et al. (2003) , Tadich et al. (2000) , Villarroel et al. (2003ab) have revealed changes in the indicators of stress at the long-distance transport of cattle.
We have found increased mortality in fattened cattle not only in summer months but also in winter months. Increased mortality rates in summer and winter months are associated with external air temperature and air humidity during these months that have a negative effect on the welfare of fattened cattle during transport. These findings do not comply with the results found in pigs transported to a slaughterhouse where the mortality rate in summer months 
Pfiepravní vzdálenost a roãní období z pohledu úhynÛ vykrmovaného skotu pfii pfiepravû na poráÏku
Welfare pfii pfiepravû vykrmovaného skotu má v˘razn˘ vliv na stresové zatíÏení zvífiat. Ukazatelem úrovnû welfare pfii pfiepravû zvífiat mohou b˘t poãty uhynul˘ch zvífiat pfii pfiepravû a zvífiat uhynul˘ch na jatkách krátce po ukonãení pfiepravy. Cílem práce bylo zjistit úroveÀ úhynÛ vykrmovaného skotu v souvislosti s pfiepravou na jatky, zjistit vliv pfiepravní vzdálenosti na úhyny vykrmovaného skotu a vliv roãního období na poãty uhynulého vykrmovaného skotu.
V souvislosti s pfiepravou na jatky byly proto v âeské republice v období let 1997 aÏ 2004 sledovány úhyny vykrmovaného skotu. ÚroveÀ úhynÛ u vykrmovaného skotu byla zji‰tûna 0,007% ± 0,003%, av‰ak v˘znamnû (p < 0,05, r = 0,90) se mûnila v závislosti na pfiepravní vzdálenosti na jatky, a to z 0,004% ± 0,002% pfii pfiepravû do 50 km aÏ na 0,024% ± 0,027% pfii pfiepravû nad 300 km.
Také roãní období mûlo vliv na poãty úhynÛ pfiepravovaného vykrmovaného skotu. Celkovû k nejvy‰‰ím úhynÛm do‰lo v letních mûsících, zejména v ãervenci a srpnu a v zimních mûsících, zejména v lednu a únoru. Byla prokázána (p < 0,01) korelace úhynÛ vykrmovaného skotu a teploty prostfiedí (r = 0,68).
Z v˘sledkÛ vypl˘vá pomûrnû nízká citlivost vykrmovaného skotu na stresové zatíÏení zpÛsobené pfiepravou na jatky projevující se úhyny v dÛsledku pfiepravy. Rostoucí pfiepravní vzdálenost a pfieprava v letních mûsících a zimních mûsících se projevila zv˘‰en˘m poãtem uhynulého vykrmovaného skotu v souvislosti s jeho pfiepravou na jatky.
